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T 1. Incloaed is copy of 'Leml.naﬂgg Report of Air Proving Ground,
Eglin Air Forve Base, Florida, swbject as above.

2. Object: To determine the degree of sighting accuracy necessary
for effective employment of the standard MP6 quick opening fragmentation
bamb cluster in air-to-air bambing, and to determine the probability of
& hit on an aircraft flying through a vertical pattem of twenty-five
M26 clusters released in train.

3. Description: This test was initiated in response to a request
from remesentatives of Project CHORE for informtion on the spatial
pattern of fragmentation bomb clusters in air-to-sir bombing. The test
was designed to determine the effect of release altitude and drop
distanoe upon the vertical and horizontal distribution of 20-1b. frag-’
mentation bombs released in the M26 cluster in order to determine the
optimm release interval and degree of sighting accuracy necessary for
effective air-to-air employment of this munition.

L. Synopsis: It was cancluded that pattern widths and heights of
the 26 cluster increase with drop distance and are independerrb of re-
lease altitude, and that pattern 1l 8 increase with both drop distance
and release alt.itude; that the optimum release intervel is approxi mately
& clusters per second; that for zero sighting error in deflaction the
probability of at least one hit on a B-29 type airplane flying through
an M6 cluster pattern after 1000 feet of fall is 90%; and that a L45-ft.
deflection error reduces this hit probability to 50%. It was recommended
that the findings of this test be made available to Project CHORE for
further study of the feasibility of use of this mumition in air-to-air

*  bombing.

5. Inclosures:
Inclosure 1 -~ Termination Report
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To determine the degree of sighting accuracy nscessary for
effective employment of the M26 clustered 20-1b. fregmentation bamb in
air-to-air bombing, amd to determine the probabllity of a hit on an
aircraft flying through a vertical pattern of twenty-five M26 clusters
relea in trein.

1. OBJECT:

2}, INTRODUCTION:

W'ﬂﬁs test was initiated for the purpose of
determining the effect of release altitude and distance of fall upon the
vertical and horisontal distribution of 20-lb, fregmentation bambs re-
leased in clusters, in order to determins the optimum release interval
and the degree of sighting accuracy necessary for effective employment
of W26 clusters in air-to-air bambing._ This project was authoriszed by
CG, ARG, 10 March 1945, in response to tufarmal request by representa-
tives of Project CHORE.

b . DO&I'!.EEO!H

(1) The munition used was the standard quick opening M26
fragmentation bomb cluster, consisting of twenty
AN-M{1A1 20=1b, fragmentation bombs assembled in the
M3 cluster adapter. The cluster opens immediately
upon release when the arming wire is withdrawn from
the cluster. Extre length arming wires were used to
allow the cluster to clear the bomb bay befare

separating.

(2) Clusters were released from a B-29 airplane and photo-
graphed for the first two thousand feet of free fall.

3. CONCLUSIONS:

a. The spatial pattern dimensions of the quick opening M6
fregmentation bomb cluster, in width and height, increase with drop
distance but are independent of relsase ude. PFattern lengths in-
g‘c.;‘“ both with drop disiance and with release altitude (see paragraph

b. For sero sighting error in deflection, the probability of
at least one hit oh a B-29 type airplane flying through the vertical
pattern of an M26 cluster is 90% for 1000 feet of fall, and 61% for
2000 feet of fall.

c. The optimm release interval for M26 clusters in air-to-
air train bombing is approximately & clusters per secord.

Proj. No._S471-1—5
Page 3
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d. An optimum trein of twenty-five M6 olusters allows for a
margin of error of t 1.5 seconds in ths release point.

¢. A deflaction error exceeding 45 feet for a drop distance
of 1,000 feet ard 25 feet for a drop distance of 2,000 feet will reduce

ths probability of hitting to below 50% for an optimum spaced trein of
M26 clusters.

L. RECOMMENDATION:

That the findings of this test be made availabls to Project
CHORE for further study of the fessitility of use of the M26 fragmen-
tation bamb cluster in air-to-air bombing.

5. RECORD QOF TEST:

s. Testing was begun 21 April 19/% in accordance with Phase I
of the Mission Schedule of the Test Program (Tnclosure 2). On this
phese a total of thirty-eight M6 clusters was individually released,
resulting in twelve assessable drops from 10,000 feet and elsven from
25,000 feet. All releasss were made at an indicated airspsed of 200
mph. No drops were made from 35,000 feet.

b, Phase II of the Mission Schedule was omitted.

6. Two missions of Phase III of the Mission Scheduls were
aocomplished, in which one train of five M26 clusters was dropped from
10,000 feet and a. similar train was dropped from 25,000 feet. The
drop from 25,000 feet was not assessable.

d. Test was termimsted on 11 Jjanwary 1949 because of oon-
tinuous difficulties involved in testing (nhotographic, aircraft
maintenance and personnel shortages), and becawse it was felt thavu
sufficient data had been obtained from Phase I of the test to form the
basis for further theoretical studies.

6. DISCUSSION:

a. Photograpny:

(1) A prelimimry mission of ten drops of W26 fragmen-
tation clusters was run to determine the best cameras
arrangements for obtaining the necessary photographic
coverage of the patterns. It was determined that
side view photographs should be taken fram a position
1,800 feet out to the side and 1,000 feet below the
bombing airplame, using a horizomtally mounted,
remotely operated K-27 camera with 12-inch focal
length lens, shooting out of the side door of the

g;g . No. 2{1};-1:&
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photogrephic airplans., This produced a photogreph
eighteen inches high and nine inches wide which showed
both ths bombing airplane (nsar the top of the picture)
and the bombs of the clustor for approximtely 2, 000
feet of fall, Bescause of the relatively alow rate of
recycling of this camera, not more than three ex-
posures of any one cluster could be obtained, uwsaally
after approximately 500, 1,000 and 2,000 feet of fall,

(2) PFront view photography was found to require a camera
position 3,600 feet ahesad and 1,000 feet below the
bombing airplane, using a horisontally moumted,
remotely opsrated K-18 camera with 2li~inch fooal
longth lens, installed in the tail section of a second
photographic airplans. This also produced a picture
eighteen inches high and nine inches wide, with bomb-
ing airplane near the top of the picture.

(3) The bombing airplans was equipped with a K-22 camera
with Lj0-inch focal length lens, mownted with a 10°
tilt to ths rear of the wvertiocal.

(L) Positioning of the two photographic airplanes relative
to the bombing airplans was accomplished by use of
optiocal stadiamsters, the bombing airplans ranging on
ths photographic airplane ahead of it, and the side
photographic airplans ranging on the bambing airplans.

(5) As the test progressed, front view photography proved
t0 be impractical because the projected area of the
individual bombs from this view was too smll to be
visible in the photographs. Because of the low per-
centage of assessabls exposures obta .- d from this
position, use of ths forward photographic airplane
was abandomed.

b. Mothod of Assessment:

Pattern lengths and widths were obtained from assessment
of the vertiocal camera photographs, aml heights from the side views.
Since overall dimensions were susoeptible to wide variations (particu-
larly in length) because of occasional-erratic bombs, overall dimensions
were not used as an index of pattern sige. Instead, the approximate
95% limits of tis distribution were used to express pattern dimensions.
These limits were obtained statistically by computation of the standerd
deviation (77) about the pattern MPI (X), the approximate 95% limits
for any dimension being X £ 2¢~. Hence, L gT was taken as represent-
ing the pattern length, Loy as pattern width, and LJf as pattern
height. This parallelepiped, on the average, included 17 bombs
(95 x 95 x95 = .85%) of the 20-barb cluster.

Pl‘Oj. NO. "1—

[ he—




-

DECLASSIFIEL

Cluster Pattern Dimensions:

(1) Following is a tabulation of computed ratte.m sises
for the twelve assessable clusters relvased from
10,000-'t, altitude. Eleven msasurements of patterm
length and width, and five measurements of pattem
height were obtained for drop distances of 1,000 feet
and for 2,000 feet.

leangth i plg
Ft. Ft. Ft. Ft. Ft. Ft.
77 39 —_ 160 Ls —
108 50 - 174 93 —
100 L3 - 177 n —
L7 la - 76 76 -
63 I3 — 134 89 -
sl Lo 61 .97 67 133 .
61 38 - % 60 —
100 33 k7 14, 56 78
R L3 - 166 61 —
- -— 38 — - 89
=2 25 T2 Us hi 130
102 a1 L6 170 8 79
Mean £0.5 Lo.5 52.8 Ua Ly 68,0 101.8
30%ean | 119.5 6.8 | 18,2 133.5 $15.3 136.8

(2) Following is a tabulation of camputed pattern sizes
for the eleven assessable drops fram 25,000-ft.
altitule. Nine mpasurements of pattern length anmd
width and seven measwenents of pattern height were

obtained for each drop distance.

Proj. No.
Page
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LUSTER PATTERN DIMENSIONS « RELEASE ALTITUDER D00 ¥
DROP DIS NG 1 000 FT. DROP DISTANCE 2, 000
Tongth | Width =

L] n.

gt
Ft.

Ft.
1%
135
167
22l
175
20y
2l
L7 125
5 212

L3 -

110.1 .3 50.1 155.3
1.7 7

§Bllllﬂﬁﬁﬁg

| EaBEEERavwify
| EREEYSRYE |
& IS&P&E$%&&I?§
[+ §

aegEi11183a

as.l
2 6.7 139.7 $£11.9 { $19.6

pl

(3) From a comparison of the msan dimensions and their
3/ (99.7%) confidence limits tabulated at the bottom
of the two foregoing tables, it appears that pattern
width and pattern height increase with dro. distanoce,
and are more or less independsnt of release altitude.
Pattern length, however, increases with both drop
distance and relsase altitude, the patterm length for
a given drop distance being some 30% to LOZ greater
when released from 25,000 feet than when released
from 10,000 feet. Since all drops were mde at
approximately the same indicated airspsed (200 mph),
the effect of imlicated airspeed, if any, on pattem
dimensions was not msasurabls. The average cluster
pattern is characterised by baing long in length anmd
narrow in width. Height averages about 25% greater
than width for a drop distance of 1,000 feet, and
LOg greater for a drop distanoce of 2,000 feet.
Combining the drops fram 10,000 amd 25,000 feet and
considering only width and height, the average pattern
dimensions become as follows:

Drop Distance Pattern Width Dimsnsions 'eight

1000! lsl' c1?
2000! 67' aql;¢

Proj. No. &Zl—l_—:i
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d. Pattern Densities:

——

The distribution of bambs in the average cluster pattem
after 1,000 feet and 2,000 feet of fall is shown in Incloswre 3. In
width and depth the bombs are more or less narmally distributed about
the pattemm center. In length, however, the distribution tends to be
flat-topped and with long taile on either end.

¢, Vertical Plare Patterms:

By use of the distribution curves of Inclosure 3 and the
pattern dimsnsions of paragraph 6c, it was possible to oonstruct
vertiocal plane bamb patterns as seen by the target airplame. Since
pattern widths and depths were appraximately the same for 10,000-ft.
relsases as for 25,000-ft., the distribution curves for these two
altitudes were combined to obtain the vertical plane pattern densities
shown in Incloswre L., The vertical plane patterns have been sub~divided
into cells 10 feet wide aixd 10 feet high, except [ar the end cells in
each row and column which are smsller. The uppsr figure in each cell
represents the cell density (bosds per cell), while the lower figure
represents the contribution of that cell towards producing hits on s
B-29 type airplane flying centrally through the given cell row (cell
density times fractiom of cell area occupied by airplane silhoustte).
The lower figure is also asswed to be the probability of a hit ocowmrring
in the given cell. Subtracting this figure from unity gives the
probebility of a miss for the cell.

f. Ht Probabilities:

(1) The total number of expected hits for a given oell
row is the sum of the lower figures for the row
(tabulated in the first column to the right of the
pattern in Inclosure 4, Page 1). Although the
expscted hits may exceed umdty far a cell row, the
probability of hitting for that row is mot necessarily
100%. To arrive at the probabdlity of hitting for any
row, the probabilities of missing for each if the
cells of the row must be multiplied together (second
colusn to the right of the patterm) and subtrected
from unity. This result is tabulated in the third
colum to the right of ithe pattexn. Since the target
airplane has an equal chance of passing through any
one of ths cell rows, and =ince there are five rows
to the pattern, the cell row probabilities are added
together and divided by 5. This gives a probability
of 90.04% of at least one hit for the pattem as a
whole, while the expected number of hits is 2.(2.

g‘g.lo._gzgsl_ﬁ
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From the vertical plane pattern for the 2,000-ft.
drop distance (Inclosure L, Page 2) a similar pro-
cedurs, not illustrated, gives a probability of only
61% of at lsast one hit for the pattern as a wwole.
In this osss the expscted number of hits is 0.94.

Ths above hit probebilities were oomputed on the basis
of sero deflsction errar (flight path of target air-
plane ocentered laterally with respect to the bamb
pattern). The hit probabilities for various assumed
deflection errurs are given in Inclosure 5. Because
of the marrow width of the patteim, hit probabilities
fall off fast with increasing deflection error, re-
duxing to sero for a 90-ft. deflsction error in the
case of the 1,000-ft. drop distancs, and for 10L-f*.
error in the case of ths 2,000-ft. drop. If the
deflection exTor exoeeds 45 feet for a 1,000-ft.

d&rop or 25 feet for £ 2,000-ft. drop, the mobabdlity
of hitting becomss less than 50%. Hsnce, extroms
ascurecy in deflection is required if this method of
attack is to bs effective, .

Acouracy in range is not as critical as in deflaction
becauss the depth of the patterm can be extended by
releasing a large mmber of clusters in train. (The

can carry twenty-seven M26 clusters.) Imnclosare
6 shows a side view plot of five M26 clusters released
in trein from 10,000 feet at the rate of ;.5 clusters
per seocond. The drop distance in tihis cuse is approxi-
mately 540 faet to the uppermost cluster and &00 feet
to ths lowermost cluster. The total height of the
pattern is 279 feet. Pattermn densities for each ten
foet of height are indicated by the bar diagram at the
right of the plot. It is seen that several gaps havwe
Qocurred in the lower part of the pattern, an indica-
tion that the release frequency was too slow for
optimum pattern densities. OSince the drop distance
was less than 1,000 feet, the pattern would have
thimmed out still more at 1,000 feet. It is therefore
beslieved that a more effective releass interval would
have been about eight per seocond., Using this interwal,
a train of 25 clusters would allow for a margin of
error of t 1.5 seconds in the release poimt. However,
mless a sighting msans or Lombing technique can be
devised which will eliminate the possitility of
dsflection errcors excesding 5 feet, the chance of
hitting will remsin below 50% despite the large number
of bambs dropped. The possibility of the target

A

SECRET

]




SECREY 1

airplane employing evasive action further oamplicates !
the sighting problem in deflection.

70 INCIOSTRES ¢

Inclosure 1 -~ Test Historicel Data
Inclogure 2 - Test Progrea

Inclosu.e 3 - Pattern Density Curves
Indlosure 4 ~ Vertical Plans Futterns
Inclosure 5 -~ Hit Probabdlities
Inclosure 6 - Train Pattem

Proj. No. 1=l
Page 0
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TEST HISTORICAL DATA

APG PROJECT NO. S4T1-1—5

AUTHORITY:
Commanding Gemsral, Air Proving Ground, Eglin Air Force Base,

ACTIVATION DATE: 27 May 1948
EQUIPMENT RECEIVED: M26 clusters on hamd at Eglin AF Base.

4. SUSPENSION: Noms
5. TERMINATION: 11 Janwary 1949
6. PLYING HOURS: L6345
7. GROURD HOURS: Nons
8. CLDMATIC CONDITIONS:
This test was oconducted only under temperate climatic
oonditions.
9. REIATED TESTS: None
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HEADQUARTERS
AIR FROVING GROUND
Eglin Air Force Base, Florida

26 April 198
SUBJECT: Test to Determine the Effect of Altitude on the Vertical
Pattern of Quick Opening Fragmentation Bomb Clusters, Project
No. 5-447-1-2B.
TOs Commanding Officer
611th AF Base Unit
Eglin Air Force Bass, Florida

1. GENERAL:

a. Introduction—It is desired to determine the effsct of
the altitude of release and the distance of fall upon the vertical and
horisontal distribution of bambs released in clusters. This information
is needed to determins the optimum relsase interval and the degree of
sighting acouracy necessary when employing M6 clusters in air-to-air

bombing.

b. Description—The vertical plane pattern of the 20-1lb.
fragmentation bomb, when used in a quick opening M6 frag cluster, will
be determined for drop heights of 1000 and 2000 feet beneath the bomb-
ing aircraft when released at altitudes of 10,000, 25,000 and 35,000
foot.

c. Classification: Secret

d. Priority of Test: 1B

e. Project Officer: 1st Lt. Charles G. Mathison

f. Test Officer: Capt. John H. Linebaugh

2. OBJECT: To determine the degree of sighting accuracy

necessary for successful employment of the M26 clustered 20-lb. fragmen-
tation bombs in air-to-air bombing, and to determine the probability of
a hit on an aircraft flying through a vertical pattern of twenty-five
M26 clusters relsased in train.

3. SCOPE OF TEST:

a. Determine the vertical plane pattern of the quick opening
26 frag cluster.

b. Determine the optimm relsase interval for M6 fragmenta-
tion clusters in air-to-air bombing.

ijo b. .1
Inclosure 2, Pags 1 Pees .ﬂiﬂf
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o, Eatablish the vertical pattern of 20-ib. fragmentation
bombe when used in the 500-1b. frag cluster (M26) released in train
fros various altitudes using the optimm interval.

d. Determine the probab: "y of a hit on a P-80B or B-29
airoraft flying through the 90 per . vertical pattern. This involves
deterxining the vertical and horisc.«al dispersions and the areas of
the vertical plane pattemm containirg 50 per cent of the frag bombs,

4. METHOD OF CONDUCTING TEST:

a. PRELIMINARY PHASE:

(1) A K-27 still camera will be mounted horizontally in
the tail section of a photographic aircraft so as to
obtain photographs approximately 90 degrees to the
heading of the bombing aircraft. A K-24 still
camera will be mounted horizontally in the tail
gumer's position of a second photographic airplane
so as to obtain photographs 180 degrees to the head-
ing of the bombing aircraft. The bombing aircraft
will be equipped with a vertical still camsra
capable of obtaining photographs of individual bombs
from W6 clusters, from point of release to a point
2000 feet beneath the bombing aircraft. Cameracn
will be started innediately on "bombs away®.

(2) A1l vomb clusters, each individual fragmentation
bomb, and fins and arming wires will be inspected
prior to each mission.

(3) Prior to each mission a briefing will be held with
the bombardier, pilots, and photographers of all
participating aircraft to familiarize all persomnel
with purpose and details of mission.

(4) All frag bombs and fins will-be painted to produce
maximm photographic contrast if this appears
necessary after the twrial mission(s).

(5) All inert frag bombs will contain black powder
spotting charges and will be sand-loaded to 19.5-lbs.
+ .5-1lbs.

(6) Bombing aircraft will be equipped with Radio Release
Point Indicator.

(7) At least five drops will be made on one or more
trial missions to perfect the technique of flying the
photo ship in relation to the dropping aircraft, to

Indlosure 2, Page 2 Proj. No._5471-1—5
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b. MAIN
(1)

(2)

(3)

(L)

(5)

Indlosure 2, Page 3
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check both the boresighting of the camsres and the
photographic definition, and to help the assessmant
persomel work out their procedwres. Amy trial
mission which is successful photographically will be

accepted as a xissa. n of the main phase, providing
all test conditicir {or the mission are met.

PHASE:

Al]l missions for record will be run in accordance
with the Mission Schedule attached as Inclosure .
Additional missions will be scheduled as required
after study of results of Phase III.

Bombing aircraft used on misaions at 35,000 feet will
be B-50 type. Missions conducted at 10,000 and
25,000 feet may employ either B-50 or B-29 aircraft.
Photographic aircraft will be B-29's.

Bomb runs will be mde on a heading which will pro-
duce maximum photographic coverage (i.e., perpen-

_dicular to the line of the sun).

The aerial phase of the test will be divided into
three phases.

(a) Phase I will consist of dropping individual
W6 frag clusters to determine the dispersion
of the bombs within the cluster. Five clusters
will be dropped at (%0/m.p.h. IAS and five
clusters will be dropped a@o m.p.h. IAS at
each altitude.

~ (b) Phase II will consist of dropping five

clusters in train at each altitude at a.p.h.
IAS to determine the train pattern. Y
comparison of the results of Phases I and II,
the optimm train interval will be determined
and all successive missions will use this
optimm trein release interval.

(c) Phase III will consiat of dropping twenty-five
W6 frag clusters ir n using the optimm
release interval a;@:.p.h. IAS from the
three test altitu

Bombing airoraft will take vertical photographs of
each of the bomb trains from release to 2000 feet
beneath the aircraft. Photographic aircreft A will
fly 1000 feet below, 2000 feet to the side (toward

Proj. No, 21}-1:5
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sun), and parsllel to the bombing aircraft amd photo-
graphic aircraft B will fly 1000 feet below and 1000
foet ahead of the bombing aircraft, and photograph
cluster treins from time of release to a point 2000
feet bensath the bombing aircraft.

(6) Minor deviations from the Teat Program may be made
upon concurrerce of the Project and Test Officers.

o. FINAL PHASE:

(1) Photographs will be analysed to determine the dis-
persion in pattern area of the M?6 frag cluster and
the cluster trains for each altitude and airspeed

esployed.

(2) Vertiocal patterns will be amalysed to determine the
probability of a hit on a P=%0 or B~29 aircraft fly-
ing through the pattern which includes 90 per cent
of the frag bombs dropped.

(3) The following will be determined from analysis of
information obtained: the probability of a hit for
head-on, beam and stern attack when employing optimm
spaced treins of twenty-five quick opening 500-1b,
W26 frag clusters relsased from various altitudes
against P-80 or B-29 type aircraft flying 1000 and
2000 feet below the attacking aircraft.

(L) The Project Officer, in conjunction with the Test
Officer, will prepare a Final Report.

5. RECORDSS

a. Wﬂnbom‘mmwm Froject Officer, Test
Officor and flight crews to fully xecord all data obtained or observed
during these texts.

b. Any unusual phenomsna will be thoroughly investigated and
reported.

¢. Complste Bombing Flight Records will be accompiished for
each mission.

d. Continwus photogruphs will be taken by the bombing air-
oraft and photograpiic aircraft of all bombs dropped, from point of
release until bombs tre 2000 fest bensath the bombing aircraft.

e. Fotographers will ksep accurate logs of all missions and
all reloases and will make swe that all exposed £ilm is properly labeled.
Incloswre 2, Fage 4 Proj. No. S4T1-1—5
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A

Negatives will be titled to include project mmber, mission number,
date, time and altitude.

f. Necessary diagrams, bomb plots, charts, tabulations of
data collected, and analysis of all information will be aocomplished
by Measurement and Analysis Branch.

g. Test Trouble Reports will be accomplished when ascessary.

6. DISTRIBUTION LIST F(R TEST PROGRAM, ANNEX, AND APPEDICIES
WILL BB 75 YOLIONS:

8. Chief, Bombing Projects Branch 2 copies
b. Commanding Officer, 611th AF Base Unit 1 copy
c. Operations Officer, 611th AF Base Unit 1 oopy

d. Asst. A-3 (Climatic) 1 oopy
e. Air Crdnance Officer 1 ocopy
f. Nawval Liaison Officer 1 copy
g. 611th BU, Sq G (Photographio ) 1 copy
h. 611th BU, Sq G (MA) 1 copy
i. 611th BU Sq E (Heavy) 1 copy
j. 6l11th BU, Sq A, Hqs. (Range) 1 oopy

2 Incls:

Incl 1 - Mission Schedule
Incl 2 - Test Progrem Annex (w/d)

Proj. No._Sii71=-1
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SECRREY

PRQTECT NO. 5-L7-1-2B

TEST TO DETERMINE THE EFFECT OF ALTITUDE N THE VERTICAL PATTERN OF
QI QPENING FRAGMENTATION BQMB CLUSTERS

Prepared by: Mm@ﬁ b iaon

lst Lt., USAF
| Project Officer

|
Prepared by: ’ZA %//' CW

Reviewed by: /Ww
WILLTAN J. KILFATRITX,

JH.
Major, USAF
Chief, Measurement & Analysis

Approved by: fe W\O)

Lt. Colonel, USAF
Chief, Bombing Projects Branch

Colonel ,

Chief, Proof Test Division

Approved by:

ij. NO. -1— )
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SECRET
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SITIES %~ DROP DISTANCES OF L0OOO & 2,000 FT
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DENSITIES /4~ DROP DISTANCES OF 1000 82000 FT
| RELEASE ALTITUDE 25000 FT

T
4~~~-~4 e et —-
l
1 [
T 4 t T
| (3 CLy DROP_DISTANCE~{000] FT
- ’ Vd
N H |, /AL
F s | |
\
| \
e &’7 ‘
f - / ' ‘\L
; L ! .r \ \
i EPTHL, 7 [ A
| NZSZEANA
T 1 A Y
LENGTH ~ '
—— ‘_L S S VR \ ,A / T \ " \
IR G AUAW
i /
f /AT, N EEIAN
! T ’ 4 N :ﬁf\

- T U Y r T ——T T T T Y T ' T
=135 125 ~115 ~105-95 -85 75 ~65 -55-45 -35 -25 —-15 -5 05 15 25 35 45 & 65 75 85 95
DISTANCE (FT) FROM PATTERN CENTER

h

u A/
¥ : ey \ |\ |orop DisTANGE — 3,000 FT
+ P
( DEPTH— / A ™~ \ ‘\.
‘E' '/ " \\
e ll — L___,\ -
; ; —\ / ’, A \
T / A v N
b+ g} )jf_’«\ \/ \ \\
/ / . ,’* ~+ N\ \
7~ = Sl /}r:i, B T : \
y/— o £ ] \‘F>F_—4\

L P ———— Y U LR SUROR AU NN Ny G AR SN N
5435 125 —HI5 105 -95 -85 75 65 —55-45 -35 256 15 -5 05 5 25 35 45 55 65 75 85 95 105 US
DISTANCE (FT) FROM PATTERN CENTER

 PROJ NQ 347I---3
SECRET PAGE 8%



SECREY

AVERAGE VERTICAL PLANE BOMB PATTERN 1000 FEET BELOW THE BOMBER

The upper figure in each cell represents cell density (i.e., bombs
por cell) based upon the frequency distribution of an aversge 20-bosb
cluster. The lower fignre in each cel)l represents ths oontribution of
that ocell towmard producing hits on a B-29 airplane flying ocentrally
through the given bell row.

Yy
Hital"arEa’chcouchf‘
Each A e
¢—— Pattern Width (40 feet) ——) Cell Row{? ¥1%8 | gits

J6L3 | LS9 6063 | 5311 | .M

1.0655 | 2732 | 7268
<0559 | «2335] LS54T ] .2709 | .0505

56 | 9634 |1.2756 j1.0172 | 3122
;o175 | L9123 | (9567 | 5696 | 1061

PR

2,211l | 007 | .96

5022 {1.3997 |1.8533 [1.6232 | .L536

] 3.2565 0 1,000
7138 |1.3900 | %278 | .152

SL4s8 | 9720 ' 2870 [1.1272 | .3150

2.2616 | 0058 | 992
OM 0“957 0%5 057’49 olm

Aol | 270 6978 | 6112 | .1708
0643 | 2688, 5234 | 3117 | 0541

1.2263 | 2115 | .7885

¢—— Pattern Dopth (50 W) ——u)
%
3

Total 10,0003 | L4979 | L.5021
Total x 20% 2,0 0996 | .9004

Note: Cell blocks are not drawn to scale.

Proj. No. R
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SECREY

AVERAGE VERTICALI, PLANE BOMB PATTERN 2000 FERET BELOW THE BOMBER

The upper figure in each cell represents ocell density (i.e., bombe
per cell) based upon the frequency distribution of an srerage 20-bomd
cluster. 7Ths lower figure in each ocell represents the contridution of

that ocell toward producing hits on a B-29 airplsne flying centrally
through the given cell row,
e Pattern Width (67 feet) : Y
4 ~00l% .05119 ~0188 0200 0171 .0123 .003
+0510 1307 2072 2199 188 1354 0573 |
+0R19 0392 1057 149 +0959 «0l306 +0R1b
0788 2020 3202 «3398 <2907 20935 .0886
0339 0606 1633 2549 Jhs3 0628 038
1085 -2780 k07 Li678 JLi001 288 JI219
-0l57 083l 22l 3509 201 086l <0524,
':,': 5@ | 389 | 6103 | A7 | 5o | oes | .ses
& 0846 2155 313 Jigss 2825 1196 0726
al o | e | s | b7 | s609 | Lo3s 1709
§ 0654 1169 3151 Jd91s 2861 J2211 O35
5 «1326 3398 5387 SNT h891 S33R1 <1450
i 1019 2747 Jiss 2lsh, «1056 08
222 314, 5008 5357 L1583 3299 1396
<0534 0955 25T 4008 2337 +0990 +0600
<0769 1972 3127 3318 2839 20i3 0865
<0331 0592 <1595 -2lyzs 1S 0813 0378
017 1069 <1655 1799 1539 J108 K. )
<0179 0321 +0865 2349 0785 0332 -0RR
Yoo | .om9 | .os8 | .00 | .om | .0223 0058
Notes Cell blocks are not drawn to soale.
Imlosure L, Page 2 il b"%

SECRET




( *27) TE0NE NOIJLD
02T 001 08 09

&

SyoOM¥dE MOILOZT1dId dIUISSV SNOIUVA
- (0K

SIILITIAVHOYd IIH

] | ] l 1 1 1

06

00T

SIIH JYON YO ANQO 40 XLITIEVIOHdI

=1

Proj. No.

Pags

II.CLOSURE 5

haiucans ok




[FTE———— T T wE e —m——

. [
- *
> TRy [y H
. RN ———— — o 1
3 i S -
e I AAAP LR oS BIASES N.
. AR ARLCLRARNN . S50N S LT T T LSS L LY 2
. - FCAARTLRULALLULARUALR R AR AR L. ARRALRVRLRRWAY 2 0, A A L A AR N SS - z
A SRR RLBBACLRARRRRLTL R R AL TR AL R A AR LA LA LR AL AL A LARCV LA LARLR AL LRV VR R R ®RLY Sl AL ALB ATLBRRLRRLBRLRRBRLARRLS o
. | ! r i I ] T T 1
o 2 ] > [- © ] ° [ o ° ° ° -3
- [ S w “ 3 2 4 S < ) » 8 4 H
= . - -4 - 2 - 14 4 b b 4 had =~ = o g - -
.. ('48) LHSIBH W¥3Live o
A
i,
.~
‘- L]
- o
-
—
-
e
.o~
-
.
[ ]
° ° "
o4 .
o
[ ]
4
L ]
'S
-] L4 . e
= * L
L4 o« p
o | o . . .
o®
[ ] . L] e le
. °of o .. o
* . p o ol o
b o o o o
o o°
k * °
. .
. ﬁ p r .
b o
®
. (4 .
* °
. o * ﬁ
q o
m < [} b L4
< o © »
[ ]
* L4 .
.
[ ] °
ola ol
ASVSOWY 01 LD 999 A\

o~




DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE. OHIO

MAY 23 2000

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: HQ AFMC/SCDP
4225 Logistics Avenue, Room A112
Wright-Patterson AFB OH 45433-5744

SUBJECT: Change in Distribution Statement for AFMC Documents

1. Distribution statements on several documents were officially changed to Distribution
Statement A in accordance with AFI 61-204, 27 Jul 94, Disseminating Scientific and
Technical Information. The documents (excluding those marked out in Atch 3) are
owned by AFMC and were reviewed by the HQ AFMC History Office and HQ AFMC
Public Affairs Office. The documents cleared for public release are listed on three
attachments.

2. Please direct further questions to Ms. Lezora Nobles, AFMC STINFO Assistant,
HQ AFMC/SCDP, DSN 787-8583.

D )
Vateeedor D Mol .,

PATRICIA T. McWILLIAMS
AFMC STINFO Program Manager
Directorate of Communications and Information

Attachments:

1. AFDTC/PA Memo, 11 Jan 95

2. HQ AFMC/PAX 1* Ind, 4 May 00
3. HQ AFMC/PAX Memo, 5 May 00



\

2. Attachments a through ¢ are part of an internal AFMC/HO review; attachments d and
e are requested by Mr. Morris Betry, a private researcher; attachments f through h are
requested by Ms. Pat McWilliams (AFMC/SCDP); and attachment i is requested by Mr.
Gregory Hughes (ASC/ENFD).

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

&.»J.»M«\
J D. WEBER

ommand Historian

Attachments:
AFSEN—1501H4—
AFSENTA00490—

DTIC No. AD-098 048
DTIC No. AD-376 934
DTIC No. AD-895 879
DTIC No. AD-094 838
DTIC No. AD-068 388
DTIC No. AD-046 931
+—AFEEN-R=AR20-2——

PR MmO A6 O PR e

l1st Ind, HQ AFMC/PAX 4 May 2000

This material has been reviewed for security and policy IAW AFI
35-101. It is cleared for public release.

JAMES A. MORROW
Security and Policy Review
Office of Public Affairs



